To decrease the prevalence of Salmonella in the Dutch pork chain a management tool is developed based on the HACCP methodology (Hazard Analysis of Critical Control Points) and tested at three pig farms on effectiveness and practical feasibility. A so called HACCP team defined Critical Control Points (CCP) and general measures. For all identified CCP's corrective actions are determined. Based on the obtained knowledge eight decision trees are designed and applied at three pig farms during eight months. The finishing pigs were tested bacteriologically and serologically every 2-3 month on Salmonella typhimurium. At one farm the number of positive samples declined over time. The other two farms showed a low prevalence during the entire trial period, even though all farms had a high prevalence in august 2001. It can be concluded that the decision trees are useful to determine weak points and to advice specific control measures to prevent or reduce Salmonella in pig farms.
Step 1) Hazards are identified by means of the HACCP methodology (FAO/WHO Codex Alimentarius Commission, 1993) . However, four adjustments to the HACCP methodology were necessary: 1) instead of eradication of the hazard (demand of HACCP), reducing the hazard was accepted 2) the seriousness of the hazard was defined as the number of pigs at the farm that might become infected due to the hazard (instead of the seriousness of the hazard of the end product for humans) 3) A Critical Control Point (CCP) in this research did not have to meet the demand that the hazard in a later step of the process must not be eliminated and 4) in the hazard identification a distinction was made between the introduction and spread of Salmonella at pig farms. A HACCP team consisting of Salmonella experts and a farmer carried out the risk analysis for the introduction and spread of Salmonella at pig finishing farms. For each step in the process of pig production, hazards are identified.
Step 2) With the results of step 1, a management tool had to be designed that is user-friendly, effective, simple, cover all farm processes and completing it should not take too much time. The aim was a tool that determines at each kind of farm the specific control measures that can reduce the introduction and spread of Salmonella.
Step 2 resulted in the development of eight decision trees with all hazards and control measures.
Step 3) The effectiveness and the practical feasibility of the decision trees were determined by applying a number of the specific control measures during eight months at three pig farms with . The faecal samples were tested qualitatively. The blood samples were tested with a mixed Elisa (positive when OD>10%). To get more insight in the opinion of the farmers, the farmers completed at the end of the trial period an evaluation form.
Results:
Step 1) Three hazards were identified as CCP and 34 hazards were identified as a 'point of attention'(a point of attention is a hazard that can be reduced by implementing general control measures). The three CCP's, their limits, methods and frequencies of monitoring and their corrective actions are shown in table 1. Table 1 . Critical control points, their limits, methods and frequencies of monitoring and their corrective actions to prevent the introduction and spread of Salmonella at pig finishing farms
Step 2)To fulfil the requirements eight decision trees were designed covering all farm processes: 'supply of piglets', 'use of drinking water', 'use of pelleted feed', 'use of cereals', 'use of roughage', 'use of liquid by products', 'hygiene management' and 'daily management'. After completing the decision trees, the farm specific control measures that should be implemented to reduce introduction and spread of Salmonella are determined.
Step 3) At the first sampling period, only one farm had multiple positive samples. At this farm the number of positive samples declined over time. At the other two farms a very limited number of positive samples were found during the entire trial period.
Although the amount of time necessary to complete the decision trees was long (1-2 hours), the pig farmers indicated that the decision trees are user-friendly, complete and recommendable to other pig farmers.
Discussion, conclusions and recommendations:
The results of the farm with a high prevalence at the start of the trial period seems promising. However, it is not possible to determine the effectiveness
